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[Abstract]

Recently, as the Windows system supports the Windows subsystem for Linux (WSL), various
researchers have studied to apply a docker container on various systems such as server systems,
workstation system and so on. However, in various existing researchers, there is a lack of
performance-related indicators to apply the system to each operating system (linux system and windows
system). In this paper, we compared a performance comparison and analysis of container-based host
operating systems. We configured experimental environments of operating systems for microsoft
windows systems and linux systems based on a docker container support. In experimental results, the
containers of linux systems reduced the average data latency of dataset 1-6 by 3.9%, 62.16%,
1552.38%, 7.27%, 60.83%, and 1567.2%, compared to the containers on microsoft windows systems.
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II. Background and Related Works

1. Background

1.1 Virtualization system
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Fig. 1. System architecture of virtualization systems
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1.2 Docker container
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Fig. 2. System architecture of docker container systems
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III. Experimental Environments

1. Architecture of Docker container
o] Aol =7 ZEfolue] BES Lohark 1 3
< =7 ZAgo|H9] gA FAS HolFxal QITH6].

Docker
libcontainer l l l
< libvirt ) ( LXC ) (Sx:;ea"v‘v(ril
L|n ux kernel
cgroups namespaces Netlink
SELinux Netfilter
capabilities
AppArmor

Fig. 3. Docker architecture on linux systems
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Table 1. Comparing features of WSL
Feature WSL1 WSL2
Integration between Windows and Linux V v
Fast boot times V v
Small resource foot print compared to v v
traditional Virtual Machines
Runs with current versions of v v
VMware and VirtualBox
Managed VM \%
Full Linux Kernel \%
Full system call compatibility \%
Performance across OS file systems Vv
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Table 2. Experimental environments

Specification Description
Model Name NUC11PAHi7
CPU Intel(R) Core(TM) i7-1165G7 CPU @ 2.80GHz
RAM Samsung DDR4-3200 16GB
Network Intel® Ethernet Controller i225-V
GPU Microsoft basic display dapter
Windows Desktop 10(0S 1)
Windows | Windows Desktop 11(0S 2)
Windows Server 2022(0S 3)
Cent0S 8.5(0S 4)
0S GUI | Ubuntu 21.10(0S 5)
Linux Rocky Linux 8.5(0S 6)
Cent0S 8.5(0S 7)
CLI | Ubuntu 21.10(0S 8)
Rocky Linux 8.5(0S 9)
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Table 3. Dataset of experimental environment

Container Num Methodology
1 1,000 requests on Apache Bench
Ubuntu
latest 2 100,000 requests on sysbench
3 1,000 network ping latency
Cent0S 4 1,000 requests on Apache Bench
IZ?est 5 100,000 requests on sysbench
1 1,000 network ping latency

IV. Analysis of Performance Comparison
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Table 4. Experimental results in linux systems with
GUI
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0 1 2 3 4 5) 6
4 210 2.59 0.05 215 2.6 0.05
5 212 2.53 0.06 220 2.53 0.06
6 222 2.59 0.04 218 2.61 0.04
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